
UNCLASSIFIED

AD NUMBER

AD476493

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Administrative/Operational
use; Dec 1965. Other requests shall be
referred to Rock Island Arsenal, IL.

AUTHORITY

r/a d/a ltr 14 Apr 1967

THIS PAGE IS UNCLASSIFIED



65-3305

EVALUATION OF VEHICLE CORROSION PREVENTIVES

TECHNICAL REPORT

By

Harry C. Muffley

December 1965

U. S. ARMY WEAPONS COMMAND

ROCK ISLAND ARSENAL
RESEARCH & ENGINEERING DIVISION

Each transmittal of this document outside the agencies of the
U. 6. Government must have prior approval of Rock Island Arsenal-RDL.



!REPRODUCTION QUALITY NOTICE

This document is the best quality available. The copy furnished

to DTIC contained pages that may have the following quality
problems:

* Pages smaller or larger than normal.

e Pages with background color or light colored printing.

9 Pages with small type or poor printing; and or

* Pages with continuous tone material or color
photographs.

Due to various output media available these conditions may or

may not cause poor legibility in the microfiche or hardcopy output

you receive.

E lf this block is checked, the copy furnished to DTIC
contained pages with color printing, that when reproduced in

Black and White, may change detail of the original copy.

This document contains

blank pages that were

not filmed



DISPOSITION INSTRUCTIONS:

Destroy this report when it is no longer needed. Do
not return it to the originator.

DISCLAIMER:

The findings in this report are not to be construed
as an official Department of the Army position, unless so
designated by other authorized documents.

The citation of commercial products in this report
does not constitute an official indorsement or approval
of such products.

I



AD

U. S. AMY WZAPONS COMMAND

ROCK ISLAND ARSENAL

RESEARCH & ZNGINEZRING DIVISION

TECRNXCAL REPORT

65-3305

EVALUATION OF VUF•ICLZ CORROSION FI ZVENT IVXS

By

Harry C. Nuffley
Laboratory Branch

DA I 1C024401A109 AMS Code 5025.11.803

Each transmittal of this document outside the agencies of
the U. S. Government must have prior approval of Rock
Island Aruenal-RDL.

r2

! 1
Ij



ABSTRACT

31 commercially available vehicle corrosion preventives
were evaluated in the laboratory in order to establish
requirements and test methods to define a satisfactory
material for preserving vehicles. Seven compounds that
showed promise as a result of laboratory tests were field
tested. The field test indicated that certain types of
materials will provide adequate protection for extended
periods of time. The materials showed varying degrees of
abrasion resistance in the wheel wells. This was not
considered serious as periodic touch up of these areas
could he accomplished on a routine maintenance basis.

Based on this work a purchase description was
written describing an acceptable compound. Three materials
evaluated met the requirements of the purchase description.
A companion document defining the spray equipment used
was also prepered. These documents will serve as a guide
for the user in obtaining the proper preservative, instruc-
tions on how to clean the vehicle, the method of application
and the proper type of spray equipment for use on an
individual basic.

2



FOREWORD

The work reported here was performed under DA Project
# 1C024401A109, ADS Code 5025.11.803, Corrosion Preventives
and Specialty Compounds, under the problem "Investigation
of Vehicle Corrouion Preventives." The purpose of the
program was to evaluate commercially available vehicle
corrosion preventives both in the laboratory and in the
field and to develop a technique for preserving vehicles.
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PROBLEM

To investigate the availability of vehicle corrosion
preventives suitable for use in protection of underbodies,
rocker panels, door panels, recesses, etc., of vehicles.

To develop test methods and requirements which would
define a desirable product. To conduct a field test
utilizing the products and establish an accepted procedure
of application. In cooperation with the standardization
activity, provide a list of potential qualified suppliers
and specification information as required.

BACKGROUND

The corrosion of vehicles is a problem all are con-
cerned with as automobile owners. The average motorist
is usually unaware of corrosion taking place until rust
spots and then holes appears in the car body. Every
vehiiiq has certain areas which are vulnerable to corrosion.
Gore states, "That rusting commences at the t'ime a car
is manufactured and continues to its final destruction in
a junk yard."

The corrosion of vehicles is costly to both the
private individual and the government. This deterioration
in some areas has been estimated to cost $100 per car per
year.••) It is well known that the "trade-in value" of
old cars is influenced considerably by the external
appearance. Corrosion can devaluate a car as much as
$200 to $300 depending upon the degree of deterioration.( 3 )
On an annual basis, vehicle corrosto3 represents a loss of
millions of dollars to car owners. 4) This loss is reflected
in body replacement parts, down time, work delay and over-
time pay, all due to body rust out.

Usually a fleet operator expects to average six years
of service from a passenger car and seven years from light
trucks.(5 ,6) The Army Materiel Command has a directive
indicating that sedans are to be retired at the end of six
years or 72,000 miles and two and a half to four ton rucks
eight years or 84,000 miles whichever occurs first. 7)
In many cases, the trucI Yodies are completely rusted in
as little as two years.(6J

The results of corrosion are seen qutq often but
what is it? A simple defivition by Evans states,
"Corrosion is the destruction of a metal or alloy by
chemical change, electrochemical change or physical dis-
solution, with the metal passing from the elementary to
the combined state." Corrosion usually occurs in the
presence of moisture and an excess of oxygen. The reaction
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is accelerated by the addition of a contaminant, such as
salt.

In a study made by the Navy, Doran and Horgan( 9 )
observed that much of the corrosion that occurred was due
to improper application of primer, paint and undercoating
which were intended to provide protection. This reference
stressed the importance of the processing techniques in
preserving a vehicle. It was apparent that the processing
and the coating material are interdependent and must be
considered simultaneously.

This implies that the coatings in use are either not
applied correctly, or not applied to areas which need to
be protected. It also implies that the technique of
application requires reconsideration of the properties of
the compound as related to ease of application with suitable
equipment.

Underbody coatings which have been usejqr many
years as defined in Specification TT-C-520a' 1 "J are heavy
mastic type materials consisting of a mixture of asphalts,
asbestos fibers and filler.

The spray guns in use which are suitable for the
application of this type of material will only cover large
exposed areas. Neither the process nor the product are
applticble to inner q y.ties of vehicles as discussed by
Gore" and Saudler. ' 1 s Parts of the vehicle that
rapidly corrode from the inside are the quarter panels,
rocker panels, fender beads, headlight eyebrows, door
pillars, door panels, floor pans, body panels of trucks,
etc., where the accumulation of dirt, salt and water form
a chemicallilative "Poultice" in direct contact with the
body steel.

A survey made a few years ago showed that automobiles
operated in cities using de-icing salts suffered more
corrosion than autos in cities not using de-icing salts.( 3 ,1 3 )
Calcium chloride which is more corrosive than sodium chloride,
is no* being mixed with salt for the more drastic removal
of icew. snow at temperatures of zero degrees F and
below.(3

In some municipalities where corrosion (f vehicles is
due specifically to de-icing salts, chemical inhibitors
are mixed with salt in an attempt to reduce or eliminate
the corrosive effect. Reports, howeyer indicate that
the findings are not conclusive.(1 3 ,15,i6)

To combat this condition, the automotive industry to
some extent uses zinc enriched primer, galvanized steel,
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deep dip paint baths and rust proof dips of the bodies.(i,11)
Some attempts have been sadj by the industry to "design out"
corrosion inviting areas 1 1 by eliminating pockets which
may trap moisture and by locating vent holes to promote
evaporation or permit drainage.

These corrections have not been effective either
because they have not been used widely or may be too
costly. The alternative was to resort to simple or more
direct methods in order to resolve the problem. One
method was to wash the vehicle frequently. However, many
fleet operaors literally "washed their vehicles to
pieces ,t"') particularly during the winter months.
Vehicles which were washed indoors and allowed to stand
overnight in a heated garage in a high relative humidity,
were exposed to ideal conditions for corrosion.

The other method was to "undercoat" the car. Miller( 3 )
complained that when the American public have their cars
undercoated, they do it to prevent them from rusting, how-
ever, this is a popular misconception. He states that in
many cases, they are getting a sound deadener and vibration
dampener with little or no protection from corlglion. Many
of the underbody coatings currently used crack~3 or peel
after 18 months of driving. The area where the film is
cracked, permits the water to come in contact with the
metal. This type of attack of the metal is serious because
it spreads between the undercoating and the metal and is
difficult to detect until considerable damage has been
done.( 9 ) Some of the deficiencies attributed to under oMy
coating may be due to poor application of the material (9)
or careless paration of the vehicle prior to applying
the coating."'i The Air Force has a publication describing
the processing of vehicles for storage and shipment which
states that special care must be exercised in applying
TT-C-520 to insure secure bonding to the surface as Mse
areas will become moisture retaining trouble spots.(l

In the last few years, corrosion preventive coatings
that will effectively retard or eliminate corrosion, thus
extending t l2 life of the vehicle, have been appearing on
the market. These materials represent an assortment of
compounds, including grease, petrolatum, wax, emulsion,
modified asphaltic, resin phosphate and neoprene type
materials. All of these have the advantage that they can
be "fogged" into the inner cavities of vehicles. Their
one minor deficiency is that they provide a comparatively
soft film which can be abrad3d from the wheel wells of the
vehicle. A few companies have conducted field tests ob
some of the various types of m ger a jfand have reported
the results in the literature. 19a, h r
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The majority of the compounds found on the market are
applied by means of a airless spray gun. The advantages
of the airless spray equipment( 9) include the following:
There is (a) a minimum of overspray, (b) uniform coverage,
(c) reduced air consumption, (d) cleaner operation, and
(e) a minimum of maintenance. Many companies have detailed
procedures for applying the coatings to the yegISe t2
insure that the inner cavities are reached.( P 1 t

As a result of the great number of compounds available,
there are also a great number of laboratory tests to deter-
mine the proper ies of these varied types of materials.
Several reports(3,4,12,23) as well as correspondence from
the leading suppliers were reviewed for test information.
Some of the more common tests used were adhesion at high
and low temperature, corrosion resistance in 5 And 10%
salt spray and salt water immersion, resistance to solvent
vapor wash, penetration and creep properties, sprayability,
flash point, abrasion resistance, consistency, settling
and toxicity.

With this information available, organizations which
have a need to protect their vehicles have already prepared
documents for their own use. These are referenced as they
apply to indstry, (2,5,24, City of Detroit 25) and Federal
Post Office. 26)

It was necessary that the Army have a similar document
to protect the large number of vehicles under its command.

The Rock Island Arsenal Laboratory initiated a program
on vehicle corrosion preventives in an attempt to sort out
the multitude of claims and evaluate the products commer-
cially available. It was anticipated that the outcome of
this investigation would be the development of test methods
and requirements that would define a desirable product.

A field test was also included which would provide the
experience needed in order to define the equipment and
establish an acceptable procedure for application. The
ultimate goal was the development of product and processing
specifications with a list of possible suppliers.

APPROACH AND RESULTS

Types of Materials

Inquiries were sect to various suppliers. This
resulted in 31 compounds being submitted for evaluation as
vehicle corrosion preventives. These materials were
classified into the following groups:
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1. Grease type - may consist of a calcium soap type
containing corrosion inhibitors and resin or
inorganic thickened.

2. Petrolatum type - contains various soaps, corro-
sion inhibitors and solvent to provide the desired
consistency.

3. Wax type - solvent cut-back compound containing
corrosion inhibitors.

4. Modified asphaltic type - some contain bentonite
clay filler, powdered silicate, organic resins and
corrosion inhibitors.

5. Emulsion type - may be water or asphaltic contain-
ing polymers and corrosion inhibitors.

6. Resin phosphate type - blend of inorganic and
organic compounds, corrosion inhibitors, resins
and petroleum solvent.

7. Nooprene type - neoprene blended with selected
asphaltic material, coal tar and gilsonite.

A few materials were not classified due to lack of
information from the suppliers. These materials were
placed in a miscellaneous group. Each product was assigned
to a group and given a vehicle corrosion preventive number
(VCP#) as follows:

Grease type 1, 2, 3, 4, 5, 6, 7 and 8.

Petrolatum type 9, 10, 11, 12, 13, 14 and 15.

Wax type 16, 17, 18 and 19.

Asphaltic type 20 and 21.

Emulsion type 22, 23 and 24.

Resin Phosphate iype 25, 26 and 27.

-Neoprene type 28.

Miscellaneous materials 29, 30 and 31.

Laboratory Evaluation

Laboratory tests employed in the evaluation of the
samples were divided into two parts. The first part
covered the examination of the materials "as received"
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in the container. The tests utilized to characterize the
compounds appear in Table I with the range of results
found on each type of material.

The results indicate the following:

1. All the products are solvent "cutbacks" as
indicated by the volatility test. Solid material can vary
from 35% to as high as 82%.

2. The flash and fire point values indicate that
the products can be formulated to specify a minimum of
100°F to satisfy government safety requiremeuts.

3. The viscosity values, using a Brookfield Visco-
meter, indicated that this property was related to percent
solvent used in a product and to the type of base material
involved. This value would be specially significant
when sprayability would be determined.

4. The copper strip corrosion test on the majority
of the materials provided a 1A rating, indicating no
corrosive effects produced by the material itself. Certain
materials had a rating of lB to 2C, however, this was not
considered objectionable.

5. The low temperature storage test was included
since its application and use would be in cold weather
geographical areas.

The tests of the "as received" product would be used
to identify the material. Actually, no performance
requirement is involved here.

The second phase of the laboratory tests concerned
the "as applied" factors. Tests on the materials "as
applied" were to help establish what could be expected
from the material in actual use and the nature of the
coating after the solvent is evaporated. The tests and
range of results appear in Table II. These tests were
selected to evaluate the coating aftqr they are applied
and are in position to protect the item.

The low temperature flexibility test (where a coated
sheet metal specimen is bent over a mandrel) was designed
to eliminate products which become brittle and hard at
low temperature. Eighteen of the materials passed this
requirement.

The salt spray test is an indication of the protective
quLlity. Twelve of the materials provide protection for
over 500 hours. The scratch part of this test was used

10
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to observe whether the product would heal the scratch or
permit corrosion to undercut the coating. The products
tested gave results ranging from healing the scratch to
undercutting the compound.

The creep test was a method in which two metal plates
were riveted together and coated. The extent that the
coating would creep between the plates was observed. This
capability was considered desirable. The compounds varied
from very little creep to completely covering both mating
surfaces.

Rust removal was tested only because some claims were
made that some of the products removed rust. None did
this.

These represent the most important tests which could
reflect the actual performance of the product in use.
There are other tests which could be Included but the
intent was to develop a minimum number of tests to serve
the purpose.

Field Test

At this point, a field test was scheduled. In
selecting materials for the field test program, several
properties were considered essential for a desirable
product. Since the primary purpose of a vehicle corrosion
preventive compound is to prevent corrosiou, this property
was given the greatest emphasis. The 20% salt spray and
acid and alkali resistance tests were used to establish
this property.

From the viewpoint of applying the material to a
vehicle, other properties were important. The material
selected also should have a consistency such that it could
be applied by means of airless spray equipment. It should
provide adequate uniform coverage in corners, crevices
and enclosed areas. The material should be safe from a
fire hazard and toxicity standpoint.

The condition of the dry coating after application
should not be messy so as to be objectionable to mechanics
who may have to maintain the vehicle.

It was also desirable that as many of the types which
appeared applicable should be included in the field test.
Tables III and IV describe the products selected, giving
the properties of the products "as received" and "as
applied."

15



,~10.

0 4A.4

10. q4.
V45

-S4 0

4A.

Il-i Id

4J.



Iu
.49.

A 0k

S....4

P4 0.4

m~ N4

44

0.4 . 0

4-b.

.4 U +9

S*0.

1a a

- - p17



Table IV shows that VCP 16 was most promising and
that VCP 20 appeared inadequate when one observes the
data on low temperature flexibility, salt spray resistance,
scratch test and acid and alkali resistance.

The other products had various deficiencies. In any
event, it was hoped the field test would help establish
any correlation between the bench test. and field performance.

The field test consisted of contacting appropriate
personnel at the motor pools of agencies located at Rock
Island Arsenal, Rock Island, Illinois and the Army Tank
Automotive Command at Warren, Michigan and arranging to
process a number of their regularly used vehicles. The
authority to conduct the test included all aspects of the
test, such as, cleaning, inspecting, applying the coating
and reinspecting at scheduled intervals.

The following compounds and vehicles were used at
the field test sites:

Compound Rock Island Arsenal Detroit Arsenal

I Carryall '63
Pickup '63
Panel '63

9 Sedan '63 Station Wagon '63
Pickup '63 Pickup '63
Carryall '6C Sedan '63

10 Pickup '63 Carryall '63
Sedan '57 Station Wagon '63
Sedan '63 Sedan '63

11 Sedan '63
Sedan '61
Pickup '63

16 Sedan '63 Pickup '63
Sedan '63 Sedan '63
Sedan '63 Station Wagon '63

19 Sedan '63
Sedan '63
Panel '63

20 Sedan '63
Sedan '63
Station Wagon '63

18



In processing vehicles for the field test, every
effort was made to treat all the vehicles in a uniform
manner. A stepwise procedure was followed which indicated
when to make inspections, how to clean 97) vehicle and
apply the vehicle corrosion preventive. In conjunction
with this procedure, a set of data sheets were used to
record observations at the various stages. A brief outline
of the procedure is as follows:

1. Receive vehicle (General information on vehicle
recorded as to make, model number, miles, etc.)

2. Inspect vehicle.

3. Clean vehicle by scraping fender bead and remove
large accumulation of mud, then steam clean and rinse with
hot water.

4. Inspect vehicle for rcleanliness.

5. Inspect vehicle before applying coating to see
if it is dry.

6. Apply coating.

7, Inspect vehicle for coverage.

8. Inspect vehicle just prior to release to service.

9. Inspect vehicle soon after first winter season.

10. Inspect vehicle in the fall prior to the second
winter season.

b-ll. Inspect vehicle soon after second winter season.

The tools and equipment used in treating the vehicles
were as follows:

Cleaning Procedure

Screw driver Wire brush
Putty knife Steam nozzle
Plastic bags to cover brake drums

A.plication Procedure

Center punch 5/8 inch drift
Hammer Long straight wand
3/4 inch hole saw Short curved wand
Electric drill Roto clean nozzle
Plastic plugs Plastic bags to
Airless spray gun (24:1 ratio pump) cover brake drums
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Many improvised tools may be used at the discretion
of the processor.

The areas treated with the vehicle corrosion preventive
were the same as those emphasized and described in the
literature.(281 The various designs of vehicle bodies
and understructures make a rigid procedure impractical.
Experience with the various types of -vehicles will determine
the best procedure for a particular velicle.

The areas treated were as follows:

1. Front fender wells, headlight areas, eycbrows,
underside of fenders (particularly the fender beads),
baffles and supporting members.

2. Floor pan and body floor support - All the under-
side of vehicles, boxed in sections, etc.

3. Rocker panels - Drain holes were enlarged with a
5/8 inch drift to gain access to this area.

4. Rear fenders and quarter panels - These were
treated the same as the front fenders. Access to part of
the rear fender may be possible through the trunk.

5. Center door pillars - Holes were drilled for
access and treatment. Holes were sealed with plastic
plugs.

6. Doors - Upholstery was loosened and the lower
portion of door treated.

7. Tail and back-up light area - if not accessible
from underneath, it may be reached through the trunk.

8. Miscellaneous - There were many areas treated
that are not mentioned specifically. In the different
types of vehicles, there were areas unique to the model,
such as the tailgate of station wagons, the rear doors
of panels trucks, the double paneled area in the cargo
area of trucks, etc.

The performance of each compound when applied appears
in Table V.

Nine vehicles were processed at the Illinois area
during December 1963. In Michigan, 21 vehicles were pro-
cessed during the period 12-25 January 1964.

Inspections were made in the spring of 1964 after
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